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1

HIGHLY STERICALLY HINDERED GUANIDINES

AND PROCESS FOR THE PRODUCTION
THEREOF

This invention relates to new highly{.sterieally hin-
dered guanidines, to processes for their production and
to their use in chemical syntheses.

Generally, highly sterically hindered organic bases

play an important part in chemical syntheses.
Among the highly hindered strong bases, those of the

10

amidine type are relatively few in number, but are par- -

~ ticularly interesting in the field of syntheses. However,

these amidine bases are attended by the disadvantage of
being relatively expensive.

15

It 1s for this reason that the present invention seeks to
provide a new series of highly hindered organic bases
which may be produced from relatively inexpensive

products.

More particularly, the present 1nvent1on relates to a
series of guanidines which are stronger and more hin-

dered then the amidine bases hitherto used. The com-

pounds in question correspond to the followmg for-
mula: | |

/Rs (I
N
|-
C

N/ \/

N N
/ N\
Ry’ Ry

- 1n which Rq, R’}, Ra, R'2 and R3 independently repre-

- sent a C1—Cg alkyl radical, in addition to which R3imay
represent a hydrogen atom, the alkyl radicals together |

containing in all at least 8 carbon atoms.

The present invention also provide highly sterically
‘hindered guanidines of formula (I) in which Ry, R{’, Ry,
R>" and R3independently represent a hydrogen atom, a
‘methy, ethyl, 1sopropyl or tertiary butyl radical, R,
R1’, Ry, Ry and Rj3 together containing in all at least 8
carbon atoms, with the proviso that when the four radi-

cals Ry, Ry, Ry, Ry, all represent a methyl radical or all

‘represent an ethyl radical, then R3is not a tertlary butyl
radical. | - |
Among the substituent alkyl radlcals the methyl

20

25

ethyl, 1sopr0py] or t-butyl radicals are mentioned in '

particular.
‘The new guanldmes aecordtng to the present inven-
tion may be prepared in particular by reacting an amtne

corresponding to the following formu]a
R3NH; (I1)

with a Vilsmeier salt corresponding to the followmg
formule |

(I:l' (11D
R CO R
NSNS
VARPTSIAN
- i
R, c1_ Ry

The Vilsmeier salt may be prepared by treatirig the

50

55

60

65

corresponding tetra-alkyl urea in a solvent, particularly B

5
benzene or ether, wrth phosgene in toluene or in ether at
0° C. o - R

SCHEME 1

| 0 .
Ri | . R2 S |
\N/A\\Nl/ COCl,
/ | N Toluene or >
Rl"'. y 'Rz’ ether o
Cl,
._ ar: -
R;_ | R2
N o -/
N ClS N
: .l‘/ | \ f
Ry R3NH2R2_.
_ Rj
N
Ri ." Ro
N N
e N\
Ry’ | Rz'_
"S(':.I'-IEMEz __
- /\ -~ rccuzlzE
30 Y Y Sther .'

Thts prooess whteh 1S 111ustrated mn scheme 1, may be
~ used in particular for producing guanidines eorrespond-—
. mg to the following formulae: |

OS>
NN AN
SRR
< o '



_ _ 3

In cases where the guanmidines to be prepared are

| more hindered, such as those correspendmg to the fol-
| lowmg formulae o

)\ N /'\ )\ A )\
w/ \r \n/ \r

1t is not pesmb]e 10 prepare the Vrlsmeler salts from

“With regard to the most highly hmdered urea (6) it is

meier salt in the form of the corresponding anion by

- reacting the t-butyl amine in the presence of t-butyl
- hithium.. |

may be widely used in the field of chemical syntheses.

- tetraisopropyl urea. Instead, they have to be prepared as

- shown in scheme 2 from tetraisopropyl thlourea under L

- 'the same conditions as before. -
- is necessary, in order to obtain a satisfactory yield of the

~ amine over the Vilsmeier salt, to introduce the Vils- -

The guamdmes accerdmg te the present. 1nvent10n S

" Thus, the guanidines according to the mvention may .

| be used in the production of esters by alkylating carbox-
- ylic acid amidinium salts with alkyl halides, as already 35
“described in the literature: N. Ono, T. Yanada, T. Saito,

- K. Tanaka and A. Kaji, Bull. Chem. Soc. Jap., (1978), -

"‘productlon of highly hindered carboxylic acid esters.
The carboxylic acid salts with the guanidines accord-

o mg to the invention lead to an extremely fast and clean
~reaction when they react with alkyl iodides to gwe the

corresponding esters in very high yields.

Examples of reactions using the: compounds accord-
- ing to the present invention are rllustrated below mn *°
e 'schemes 3 and 4: |

_SCHEME 3

M_e’l.

51, 2401, this process being of particular interest for the

40

35

| :-. acen'tinued-._- |
SCHEME 3

_scuEmEs

20

In scheme 3, the hederag_euin reacts rapidly in DMF

- at room temperature with methyl iodide in the presence

45

o_f the compound according to the invention to give the. '

corresponding methyl ester in a yield of 88%.

In scheme 4, the adamantanoic acid reacts almost

- immediately 1n, benzene in the presence of ‘1sopropyl
iodide at ambient temperature to gtve the isopropyl

- derivative in a yield of 91%.

50

The compounds according to the invention may alae-z -
~be used- in. the preparation of A-2 and A- 3- eholestene"_
:__-;from 3-B-hydroxy cholestane tosylate . -
- According to the hterature, this reaction takes place.- -
S “under reflux at 170° C. in collidine, giving a yield of
e '_5_-5_:560% in 6 hours in aceordance with the fel]ewmg
--g'seheme : ' |

. Bas_.e-_/.ﬁ._.: o
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~ -continued

When- the tosy1'ate 1S -l'heated' for 24 heurs at 120° C.
with the guanidine (1) according to the present inven-

- a yleld of 80% after purlﬁcatlon by column ehromatog--
- raphy. -
. When the tosylate 1S heated for 24 hours at 120° C.
~ with the compound of formula (3), the mixture of A-2
and A-3-cholestene is obtained in a yield of 79% after
column chromatography.

It is also possible to alkylate 2,6- dlmethyl phenol in a
yield of 80% exclusively on the oxygen with the com-
pound. of formula (1) by way of the corresponding
phenoxide, followed by the addrtlon of methyl 1odide at
~ ambient temperature.

- -Alkylation of ethyl acetoacetate is also possible using
~ the compound of formula (1) as base. -

- The addition of an equivalent of the compound of
formula (1) to a solution of ethyl acetoacetate in ether,
followed by the addition of an excess of methyl iodide,
gives 83% of the mono-C-alkylated compound (a) ac-
companied by only traces of the dimethylated com-
pound (b) after a reaction time of approximately 5 min-
utes: |

130
35
40

45
CH3COYC03EI _
 cHy” “CH3

(b)

.~ CH3CO_  _CO,Ft
X
S50
(2) |

The mono-C-alkylated compound may be recon-
verted into the di-C-alkylated derivative (b) in a yield of
- 83% in the presence of another quantity of the com- 55
pound of formula (1) and an excess of methyl iodide.

The following Examples are intended to illustrate
other features and advantages of the invention without
limiting 1t In any way.

EXAMPLE 1
~ Preparation of N-t-butyl-N',N',N",N"-tetramethyl
! - guanidine
A solution of 5 g (0.043 mole) of N,N,N’,N'-tetrame- 65
‘thylurea in 10 ml of dry benzene is added dropwise over

a period of 10 minutes with stirring at 0° C. to a solution
of 8.29 g (0.084 mole) of phosgene in 25 ml. of toluene.

4,471,137

60

6

“The mixture is heated to room temperature and then

~ stirred for 2 hours. The solvents and the excess phos-

gene are evaporated, leaving the following compound

- CI

~CH;  C® CH;
. | \ 1"_ \\ / -
-~ N N :
=7 a8\
CH3 CH3

“in the form of a hygroscopic white cry'stallmesoltd

15 ml of dry t-butylamine (0.143 mole) is added with
stirring to a solution of this solid in 10 ml of dry acetoni-
trlle at a temperature of 0° C.

- The mixture is heated to room temperature and then
refluxed for 2 hours. The solvents are evaporated and .

the residue is triturated four times with 50 ml of ether.
20 ml of a 50% aqueous sodium hydroxide solution is

“added to the residue. After cooling of the mixture, it is

extracted with 250 ml of ether. The extract is dried over

anhydrous sodium sulfate, filtered and evaporated to

- give a pale yellow oil.
tion, a mixture of A-2 and A-3-cholestene is obtained in

25

Distillation gives 6.25 g of the title compound in the

~ form of a colourless liquid (vield 85%) ThIS product-
. has the following characteristics:

- Bp. 760 mm 178°-183° C.

Vmax (liquid film) 1620 cm—! (C_N) | |

8(CDCL): 122 (9H, S, NC(CH3)3) and 2.67 (12H, S,
(CH3)2N.C.N(CH3)2).

m/e 171 (M+)

EXAMPLE 2

| Preparatlon of N,N,N’ N'-tetraethyl urea

100 ml of anhydrous drethyl amine (0. 965 mole) are
added dropwise with stirring at —78° C. to a solution of
8.72 g of phosgene (0.089 mole) in 30 ml of dry ether.

25 ml of ether are then added and the mixture is -
heated to room temperature and stirred for 18 hours.

- The product 1s filtered and the residue is washed with
ether. The filtrate 1s then evaperated leavmg an orange
oil.

The product is dissolved in chloroform and the solu-
tion 18 washed with a 1M aqueous hydrochloric acid
solution, water, a saturated sodium bicarbonate solu-
tion, water and finally with brine.

Drying over anhydrous sodium sulfate, ﬁltratlen and
evaporation give 14.7 g of N,N,N’,N'-tetracthyl urea in

~ the form of a chromatographically homogeneous pale
-~ yellow oil (yield 97%) having the followrng character-

Istics: -
Bp.: 213°-215° C. (lit. 205“ C.). |
Vimax 2975, 2940, 2875 (C--—-—H) and 1645 crn"“"‘1 (C———O
urea).
- 6 (CDCl3): 1 09 (12H, t, J=7 Hz, 4 <. CHz CH3) and

3.17 (8H, q, J=7 Hz, 4X.CH,.CHy).

m/e: 172 (M+).

EXAMPLE 3

- Preparation of N-t-butyl-N’,N’,Nl‘”,N"-tetraethyl
~ guanidine

39.5 g of phosgene (0.40 mole) in 100 ml of dry ether

are added to 12.0 g of N,N,N’,N’-tetraethyl urea (0.07

mole) and the mixture is left standing at room tempera-
ture for 24 h.



1”(9H S,

o :4>< CHg CH3)
. m/e: 227 (M+). | | .

-~ ~Found: C,:68. 72: H,. 12 82; N 18 70 C13H29N3 Cal-.:

The ether and the exCess phosgene are evaporated to
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o grve an orange gum whtoh 18 dtssolved in 10.ml of anhy- -

- drous acetonitrile:

30 ml of dry t-butyl amine (0.28 mole) are. carefully

o ‘added to the resulting solution cooled in an ice bath and

~ the mtxture left standmg for 15 hours at room tempera—
; ture |

ﬁltered and evaporated to give a pale yellow oil.

“Distillation in vacuo gives 7.64 g of a colourless 11qu1d'-:
- (yteld 48%). This product, which corresponds to the :
t1t1e compound has the followrng eharaoterlattos o

‘Bp: 60°~62° C. (0.05 mm Hg).

Vinax (llquld film): 2975 2940 2875 (C——-——H) and 1620

- cm—l (C=N).

f.}":-eulated C, 68.66; H, 12.85; N, 18.48%.
~ EXAMPLE4 f N .
Preparatlon of N NN- dlethyl N N’-dnsopropylurea

- 50 ml of dlethylamme (0 48 mole) are added to 5. 699‘-"_'30_-
I 'g of N,N-diisopropyl carbamoyl chloride (0.035 mole) |
~in a flask equipped with a reflux condenser. The reac-
~ tion is exothermic and the mtxture 15 left standlng for 3-

- hours at room temperature.

~ The excess diethylamine is evaoorated and the prod-

 water and finally w1th brine.

| The solvents are evaporated and the re51due 18 trrtu-‘-

 rated with ether to give a white crystalline solid. The-

~ solid is mixed with 50 ml of a 50% aqueous potassrum,_
~ hydroxide solution and extracted with ether. The ethe-
~ real extract i1s dried over anhydrous sodium sulfate'

5(CDCly): 1.00 (12H, t, J= 7Hz,4>< CH,. CH3) 121-;;2'0

C(CH3)3) and 3 OO (SH q, J 7 Hz o

| o | S present are eliminated by treatment with an excess of -

~ hydrogen chloride in ether, followed by trituration of .

the insoluble residue with ether. The title compound is
23 liberated using a 50% aqueous potassium hydroxide |

- solution, followed by extraction with ether and evapo-

ration of the ethereal extract to give a coloorless iguid -

rated to give a whlte crystalline. hygrosoomc SO]ld hav-' -
ing the following characteristics: - o
6 (CDCl3): 1.10 (6H, t, J=7 HL 2>< CHz CH3) 127

©(12H, d, J=7 Hz, 2 H3C.CH.CH3) 3.12 (4H, @I=7 '
- Hz, 2X.CH2.CH3) and 3.70 (2H

s-eptet-

- 2X H3;C.CH. CH3)

The product is dtssolved in 20 rnl of ‘dry dtstllled_f

;.i-_-aoetonttrlle and 40 ml of tbutylamme added to the

-~ resulting solution.

10

“The mixture 1s heated to reﬂux temperature OVer a

. _perl_od of 72 hours and the’ solvents are evaporated. The

15

253 -

product is thoroughly triturated with ether and then

‘treated with a 50% aqueous potassium hydroxide solu- -
tion. The mixture is extracted with ether and the ethe-- =
real extracts are washed with brine.

After drying over anhydrous sodium sulfate, ﬁltra—

“tion and evaporatton, a pale yellow liquid is obtained. =~

The product is dried over potassmm hydroxide pelléts -

-~ and distilled in vacuo to give 8.32 g of the title com-
pound in-the form of a colourless liquid (yield 60%).

The traces of N,N-diethyl-N',N’,-diisopropyl urea;ll"l

~ which has the following properties:

Bp 74°-77° C. (0.09 mmHg). -

" Vpmax (liquid film): 1614 cm—1 (C"-—"N) S
-0 (CDCl3):-1.03 (6H t, J=7 Hz, 2X CHz CH3) 1 20, -

| -(12H d, J=7 Hz, 2XH;C.CH.CH3) 1.23 (9H, S,

-C(CH);) 2.97 (4H,q, J=7 Hz, 2X CH;.CHy) and 3.35

.(2H septet, J=7 Hz, 2><CH3 CH CH3)

35
o uet is distributed between ethyl acetate and water. The
. organic phase is washed with aqueous 1M hydrochloric
acid, water, a saturated sodium btoarbonate solutton'--i

- The solution is dried over anhydrous sodium sulfate ;40
. filtered and evaporated to give a chromatographically = -

homogeneous (thin-layer ohromatography, ether/hex— -

ane 1:1) colourless liquid. |
“Distillation under reduced pressure gives 4. 911 g of a

(yteld 70%) which has the following propertles
- Bp.: 54°-57° C. (0.03 mmHg).
 Vmax (ltquld film): 1645 cm—! (C=O0, urea).
] (CDCI3) 1.05-(6H, t, J=7 Hz, 2 < CH». CH3) 123
~ (12H, d, J=7 Hz, 2 X CH3.CH.CH3) 3.02 (4H, t, J=7

_2><CH3 CH.CH3).

nd 100 M+—C4H10NO).

EXAMPLE 5

Preparatlon of

: \I t- butyl N N' 'dlethyl N” N’ -dnsoprt;)pyl guanldlne -

A solution of 20 ml of phosgene (O 28 mole) m 50 ml

- of dry ether is added to a solution of 11.305 g (0.05

- mole) of N, N-dtethyl -N’, N- -dusopropyl urea in. 40 ml
* The mixtue is left standlng at room temperature for 9;
~days durtng which a white crystalline preelpttate 1S
'formed The ether and the exoess phosgene are evapo-

of dry ether.

~ colourless liquid corresponding to the title eompound--i45=

~m/e: 255 (M), .
-Found: C, 70.69; H 13 02; N 16 46; C15H33N3 Cal-

.”_oulated C,70.5% H, 1302 N, 1645%.

EXAMPLE 6

Preparatlon of N- ethyl-N',N’,N” N”-tetratsopropyl
o ~ guanidine

A solutton of 2 ml phosgene (27. 92 moles) in. 10 ml of __

“dry ether is added to 0.963 g of distilled, dry N,N,N',N’-
tetraISOpropyl guanldtne (3.95. moles). A preolpltate is -

- rapidly formed and the mixture left standing at room

- temperature for 2 hours. The solvent and the excess
. phosgene are: evaporated to . give a.white solid. The -

. product 1s dissolved in 3 ml of distilled dry aeetomtrtle'

50
 Hz, 2X.CH.CH3) and 330 (2H septet J 7 Hz'_' |

© Found: C, 65.93; H, 12.18; N, 14.10; C11H24N20 9
"--'..Caloulated C, 6595 H, 1208 N, 13.99%.

60

and 5 ml of dry ethylamlne are added dropw1se to the o

resultmg solution at 0° C.. | | | |
- The mixture is heated to room temperature and the

h triturated with -
‘m/e: 200 (M+), (85 (M+ CH3) 157 (M+— C3H7) solvents are evaporated. The residue is tritura 1

ether and then treated with an excess of a 50% potas-
sium hydroxide solution. _:
The produot is extracted vv1th ether and treated wnth -

- brine.

After drying over arthydrous sodlum sulfate, filtra-

- tion ‘and evaporation, 0. 855 g of a pale yellow oil'are ”

'_'obtamed (yield 85%). - _ o
. Drop-by-drop. dlsttllatron in vacuo glves a colourless S
'_'oll which has the following characteristics: |

| vmax (ﬁlm) 1610 Cm_l (C—N) | . .
- §(CDCl3): 1.10 (3H, t, J=7 Hz, CH;.CH3) 1. 15(12H

Zd J=7 Hz, 2X H3C.CH.CH3) 1.25 (12H, d, J=7 Hz,
2% H3C.CH.CH3) 3.18 (2H, q, J=7 Hz, CH2.CH3) 340
~ (2H, septet, J=7 Hz, 2 X H3C.CH.CH3). and 3. 76 (2H -

: 'septet J - | __

7 Hz 2><H3C CH. CH3)



m/e: 255 (M+) and 212 (M+—C3Hy).
'  EXAMPLE 7

Pfeparetion of N,N,N' ,N'-tetraisopropyl guanidine -

A solution of 2 ml of phosgene (27.92 mmoles) in 10
-ml of dry ether is added to 1.078 g of distilled, dry
- N,N,N',N'-tetraisopropyl thiourea (4.42 mmoles). A
precipitate 1s rapidly formed and the mixture is left
standing at room temperature for 2 h.

The solvent and the excess phosgene are evaporated,
leaving a white solid. The product is dissolved in 2 ml of -
distilled dry acetonitrile and an excess of ammonia gas is
injected into the solution at 0° C.

The solvent is evaporated, leaving a pale brown crys- 15
talline solid which is treated with a 50% aqueous potas-
sium hydroxide solution and extracted with ether. The
ethereal extracts are dried over anhydrous sodium sul-
fate, filtered and evaporated to give O. 874 g of a pale
orange oil (yield 81%). | 20

Drop-by-drop distillation in vacuo gives a colourless

oil which corresponds to the title compound and which
has the following properties: |
Vmax (film): 3350-3100 (NH), 2970 2930, 2870 (CH)
and 1590 cm—1 (C“""’"'N) : 25
& (CDCl3): 1.20 (24H, d, J=7 Hz, 4><H3C CH.CHj3)
3.65 (4H, septet, J=7 Hz, 4 X H3C.CH.CH3) and 5.55
(1H, br. N.H.) (the addition of D;0 causes the signal at
& 5.55 to disappear) | o |
m/e: 227 (M+) and 184 (M +-—C3Hpy). | 10

EXAM PLE 8

Preparatlon Of the methy] ester of hederagenin

10

0.41 g of hederagenin (0.87 mmole) is added to a
solution of 0.199 g of N-t-butyl-N’,N’,N” N''-tetrame- 3>
thylguanidine (1.16 mmoles) in 3 ml of dry dimethyl
formamide. The mixture 1s heated until the solid dis-
solves and is then left to cool to room temperature.

1 mlof iodomethane (0.016 mole) 1s then added and
the mixture is left standmg at room. temperature for 45

mins. - | -

50 m] of water are then added to the reaction mixture -
‘and a white crystalline precipitate of hederagenin
methyl ester is formed. The product is filtered and
washed with water before being dried in vacuo to gtve
0.371 g of the title compound (yield 88%).

The product thus obtained has a melting pomt of
231“-233" C. (11t 240° C.). |

40

45

EXAMPLE9 50

' Preparatioﬁ of the isopropyl ester of 1-adamantane
earboxylle acid

0. 239 g of 1-adamantane carboxylic acid are dlssolved-
in 3 ml of distilled, dry benzene and 0.344 g of N-t- 55
;butyl-N’,N’-,N”,N”-—tetramethyl ‘guanidine ~ (2.01
mmoles). 1 ml of 2-iodopropane (10.02 mmeles) is added
to the resulting solution and the mixture is left standing
at room temperature. After about 5 minutes, a heavy
yellow oil separates from the solution. - 60
After 30 minutes, the solvent and the excess isopropyl
iodide are evaporated to give a yellow oil. The product
is distributed between ether and aqueous 1M hydro-
chloric acid and the aqueous phase is re-extracted with
ether. The combined ethereal extracts are washed with 65
water, a saturated aqueous sodium bicarbonate solution,
water, a 5% aqueous sodium thiosulfate solution and
finally with brine. ' '

4471137

MB

~ After drying over anhydrous sodium Sulfate, filtra-

- tion and evaporation, 0.32 g of a chromatographically
-- homegeneeus colourless oil which crystalhses on stand-
_mg Is obtained (yield 91%). . | |

_ This ester has a meltmg pcunt of 29°-30° C.

EXAMPLE 10

Reactlon of 3 B cholestany] tosylate w1th
N-tmbutyl N',N’-diethyl-N",N"'-diisopropyl guanidine

0.269 g of 3-f3-cholestanyl tesylate (0.50 mmole) is

‘mixed with 1.34 g of N-t-butyl-N',N’-diethyl-N"/,N"'-

diisopropyl guanidine (5.25 mmoles) and heated for 20

hours to 120° C. The product is then distributed be-

tween an excess of aqueous 1M hydrochloric acid and

- ether. The aqueous phase is re-extracted with ether and

the combined extracts are washed with water, a satu-
rated aqueous sodium bicarbonate solution, water and
finally with brine.

After drying over anhydrous sodium sulfate, filtra-
tion and evaporation, a colourless oil is obtained. The
product s purified by column chromatography on silica
gel (eluent: ether/hexane 1:4) to give a mixture of A-2-
cholestene and A-3-cholestene in the form of a white
c:rystalllne solid (0.145 g, yield 79%). | |

Crystalllsatlon in a mixture of ethyl acetate and meth

“anol glves l{}ng needles havmg the following character-

istics: -

Mp.: 68°~71° C. (11t 67°-68° C.).

[a] p?0= +58 (C1.1% of CHC13) (lit. —|—62 4.9% in
CHC]3) o

EXAMPLE 1

Reactton of ethyl acetoacetate with
N-t-butyl N’,N',N” ,N''-tetramethyl
guamdme/ iodomethane.

(A) A solution of 1.35 g of N-t-butyl-N’,N’, N” N”

tetramethyl guanidine (7.89 mmoles) in 3 ml of distilled,
dry ether i1s added to a solution of 1.023 g of distilled
ethyl acetoacetate (7.87 mmoles) in 3 ml of distilled dry

ether. 1 ml of iodomethane (16.1 mmoles) is added drop-

wise to the cooled mixture and the product is heated to

room temperature and then left standing for 1 hour.

‘The mixture is filtered and the residue is washed with
ether. The filtrate is evaporated to give 0.94 g of mono-

- C-miethylated ethyl acetoacetate (yield 83%) containing
~ less than 5% of dtmethylated derwatwes (NMR -Spec-

troscopy). -

(B) The 0.94 g ef the above product are dlssolved In
3 ml of distilled anhydrous ether and a solution of 1.50
g of N-t-butyl-N’, N’,N" N”-—tetramethylguamdme (8.77

mmoles) in 3 ml of distilled dry ether is added to the

- resulting solution. 2 ml of iodomethane (32.2 moles) are
- then added and the mixture left standing for 2 hours.

The product is distributed between ether and water.

The ethereal extracts are washed with brine, dried over

anhydrous sodium sulfate, filtered and evaporated to
give 0.98 g of a colourless oil (yield 87%) of di-C-

- methylated compound and 13% of the starting com-

pound (NMR-spectroscopy).

EXAMPLE 12

. Reaction of 2,6-dimethyl phenol with
N-t-butyl-N',N',N",N"-tetramethyl
guamdme/wdomethane |

0.547 g of N- t-butyl -N',N’,N" N”-tetramethy] guam»

~ dine (3.20 mmoles) and then 1 ml of iodomethane _(16 1



4471 137

11

B immeles) are added to a solutmn of 0 349 g of 2,6- dlme- | 2. i
- t_hylphenol (2.86 mmoles) in 2 ml of anhydrous ether..
~ After 30 minutes, the solvents are evaporated and the .

product is distributed between ether and an aqueous M

o hydrochlorie acid solution. The ethereal extract isdried - _

. over 3nhYdrous sodium sulfate, filtered and evaporated =~
E to give 0.31 g of 2,6-dimethyl anisole in the form of a |

‘pale yellow chromatographically homogeneous oil

N:(NMR IR, TLC); yleld 80%
‘We claim:

1A hlghly sterlcally hmdered guamdme of formula I . f

Ry __
R -~ C R
N/ N/
R R

15

20

T

N/ N/
N N

= in. a so]vent to obtaln a Vllsmerer salt of forrnula |
III -

(|3| (I_III){' .
Co -
\ /’ (N /
Ry c19. _.R1
- and .reaC_t.i.nrg ﬂn amine Offormu la 1I: e

in thh er RY, RZ: Rz and R3 lndependently repre-'-f |
. sent a hydrogen atom, a methyl, ethyl, isopropyl or
tertiary butyl radical, Ry, R'j, Ry, R and Rj together.

25
~containing in all at least 8 carbon atoms, with the pro-

~ viso that when the four radicals Ry, Ry, Rz, Ry, all

o _represent a methyl radical or all represent an ethyl radr- :
o cal, then R3 is not a tertiary butyl radical.

- 2. A high sterically hlndered guamdme accordmg to
~ claim 1, which is:

- N-t-buty]-N’ N'-diethyl-N", N”-dusopropylguam-
- dine,
- N-ethyl-N' N’,N" N"-tetralsopropylguamdlne

- 'N,N,N’,N'-tetraisopropylguanidine, or

- N-t-butyl-N' N, N", N"-tetralsOpropylguamdme

35

3. A process accerdmg to claim l n whrch the guanl-

dine ef formula
X<
N -

N
/\.

/\ /\
\/ \/

is prepared by reac:tmg t-butylamlne with an appmprl-_

| ate ‘compound correspondlng to formula III in the pres-
-ence of n-butyllithium. . - |

‘4. A process for the preparation of a guanldme ac-

- cordlng to clalrn 1, said process selected from -

~(a) the process, in which Ry, R’y Ra and- R'z are all -

~ C3.6 alkyl radicals; by the actmn of- phesgene on a:_ 55

thlourea of fermula IV

o wrth said Vllsmeler salt, and

':.: (b) the process in which Ry; Ry, Rz and R’g’ are aII

‘methyl or ethyl, by the actron of phosgene on a
urea of formula V: |

W

" 1n-a solvent to obtain a.Vilsmeier-salt of formula .
I1I, and reacting the amine of formula 1I:
RaNHy o

with said Vllsmeler salt.

5. In a process of chemical 'synthesrs using a hlghly-
‘sterically hindered base the improvement comprlsmg .

- the use of a guanldme of fermu]a

45

50 - . - _ _
~ in ' which Ry, R’1, Rz, Rz and Rj independently repre-
“senta C1-Cg alkyl radical, in addition to which Rymay

represent a hydrogen atom, the alkyl radicals together =~
‘containing in all at:least 8 carbon atems, as a hrghly'

/Rs _(_I).
N -
1

N/ \/

- N " N

sterreal]y hmdered base e
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